Differential activation of the IkappaBalpha and mouse mammary tumor virus promoters by progesterone and glucocorticoid receptors.
The glucocorticoid and progesterone receptors (GR and PR) are structurally homologous and bind a common hormone response element (HRE). The mechanisms by which receptors activate specific promoters when multiple steroids are present in a cell is a critical question in endocrinology. To investigate how co-existing steroid receptors regulate gene transcription, we have compared two hormone-responsive promoters in T47D/A1-2 human breast cancer cells expressing both the GR and PR. The promoters chosen were those for the mouse mammary tumor virus (MMTV) and the gene for IkappaBalpha, the inhibitor of the ubiquitous transcription factor, nuclear factor kappa B (NFkappaB). Several differences between glucocorticoid and progestin activation of the IkappaBalpha and MMTV promoters were revealed. Both steroids activated the endogenous IkappaBalpha promoter, while only glucocorticoids activated a stably integrated MMTV promoter. In combination, progestins enhanced glucocorticoid activation of IkappaBalpha, but antagonized glucocorticoid activation of MMTV. These differences in steroid receptor competition were further demonstrated when levels of the PR were reduced by prolonged treatment with progestin. Under these conditions, the PR no longer competes effectively with the GR for activation of the MMTV promoter. However, on the IkappaBalpha promoter, the GR and PR still activate the promoter in a cooperative fashion. Another difference between the two promoters is their chromatin structure. In this cell line, the MMTV promoter chromatin is "closed" and insensitive to restriction enzyme cleavage, while the IkappaBalpha promoter is "open." Using PR antagonists, we demonstrate that at least one cofactor complex, the BRG-1 chromatin remodeling complex, differentially contributes to activation of both promoters.